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RHIC NIM LINK ENCODER / BUCKET COUNTER

1 1
KURT VETTER

1

P1-01
P1-03
P1-05
P1-07
P1-09
P1-11
P1-13
P1-15
P1-17
P1-19

ADDRESS

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9

P2-31

P2-33

P2-35

P2-39

ISP 

TCK

TDO

TMS

TDI

+5V

P1-67CLOCK

+5V

C15
0.1uF

J1-01
J1-02
J1-03
J1-04
J1-05
J1-06
J1-07
J1-08
J1-09

ISP PORT

J1-10

(ON BOARD)

INPUT

C16
1uF

P1-63ACK~

P2-02

ACK~
IRQ~

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16P1-34

P1-36
P1-38
P1-40
P1-42
P1-44
P1-46
P1-48

P1-18
P1-20
P1-22
P1-24
P1-26
P1-28
P1-30
P1-32

P1-02
P1-04
P1-06
P1-08
P1-10
P1-12
P1-14
P1-16

CT3

SENSE7

RESIN2

G
N

D
4

V
C

C
8

REF 1

RST 6

RSET 5
U?

TL7705ACD

C2
220pf

R3
10K

+5V

C2
0.1uf

50V

+5V

C3
0.1uf

A0 (LSB)
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

1OE11

1A147 1Y1 2

1A246 1Y2 3

1A344 1Y3 5

1A443 1Y4 6

1A541 1Y5 8

1A640 1Y6 9

1A738 1Y7 11

1A837 1Y8 12

2OE124

2A136 2Y1 13

2A235 2Y2 14

2A333 2Y3 16

2A432 2Y4 17

2A530 2Y5 19

2A629 2Y6 20

2A727 2Y7 22

2A826 2Y8 23

VCC18

VCC31

VCC42

VCC7

GND4 GND10 GND15 GND21 GND28 GND34 GND39 GND45

1OE248

2OE225

U?

74AHCT16541DL

+5V

C16

0.1uf

P1-21
P1-23
P1-25
P1-27
P1-29
P1-31
P1-33
P1-35
P1-37
P1-39

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

P1-41
P1-43
P1-45

P1-51
P1-55
P1-59

A20
A22
A23

CHIPSEL~
R/W~
DSTB~

D17
D18
D19
D20
D21
D22
D23P1-50

P1-52
P1-54
P1-56
P1-58
P1-60
P1-62

DATA
I/O

IRQ~

CONTROL IN

D24

P1-64

D25
D26
D27
D28
D29
D30
D31 P2-48

P2-49
P2-50
P2-51
P2-52
P2-53
P2-54
P2-55
P2-56
P2-57
P2-58
P2-59
P2-60
P2-61
P2-62
P2-63

EN1

VCC8

GND 2

20MHZ 3
U?

20MHZ_OSC

P2-18
P2-19

P2-20
P2-21

EXTERNAL TRIGGERS EXT_TRIG1
EXT_TRIG2

A[23..0]

RST~

B0 (LSB)
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16

1OE11

1A147 1Y1 2

1A246 1Y2 3

1A344 1Y3 5

1A443 1Y4 6

1A541 1Y5 8

1A640 1Y6 9

1A738 1Y7 11

1A837 1Y8 12

2OE124

2A136 2Y1 13

2A235 2Y2 14

2A333 2Y3 16

2A432 2Y4 17

2A530 2Y5 19

2A629 2Y6 20

2A727 2Y7 22

2A826 2Y8 23

VCC18

VCC31

VCC42

VCC7

GND4 GND10 GND15 GND21 GND28 GND34 GND39 GND45

1OE248

2OE225

U?

74AHCT16541DL

+5V

C16

0.1uf

P2-22
P2-23
P2-24
P2-25
P2-26
P2-27
P2-28
P2-29
P2-30
P2-41
P2-64
P2-65
P2-66
P2-67
P2-68
P2-69

BA[0..15]
(TO SH.2)

BA[0..15]
(TO SH.2)

CLK_A
CLK_B

(TO SH.2)
(TO SH.2)

G4

G12

1A1

1Y 2

1Z 3

2A7

2Y 6

2Z 5

3A9 3Y 10

3Z 11

4A15 4Y 14

4Z 13

V
C

C
16

G
N

D
8

C?

DS26C31TM

+5V

P2-16
P2-17

NIM_DATA+
NIM_DATA-

NIM_DATA+
NIM_DATA-

2
3

1

S1
GT13MSAKE

EXT CLK

INT CLK

P1-65

P1-68

R3
100

+5V

C2
0.1uf

E1

E2

E5

E6

1

V
C

C
8

7

2

6

G
N

D
5

3

4

RO

RE~

DE

DI

B

A

C?

ADM1485JR

TRIG 1
TRIG 2

E3

E4

CTL1

SIG IN5

SIG GND6

PULLUP 2

OUT 3

V
R

EG
7

G
N

D
4

C?

MC12016D

13 12

U?F

SN74HCT14D

+5V
C2

0.1uf

C2
0.0001uf

C2

0.0001uf

R3
51

197MHz (+10dBm)

R3
1K

+5V

J2
SMC

CLOCK182

CLEAR~168

A9166

A10141

A11159

A1297

R/W~160

DSTB~66

NIM_DATA_OUT 12

PRMTRAD7 39

CLK_B 90

C10 91

C11 101

C12 187

GND 174

GND 180

EVNTEXT154

NIM_ID7177

NIM_ID6175

NIM_ID5178

NIM_ID4172

NIM_ID3173

NIM_ID281

NIM_ID1171

NIM_ID0170

D23147

D22142

D21167

D20137

D19138

D18112

D17113

D16114

D15115

D14117

D13118

D12108

D1193

D1097

D995

D8100

D799

D698

D596

D4111

D3110

D2109

D1139

D0140

A0132

A1133

A2136

A3153

A4149

A5161

A6162

A7163

A8164

A13126

A14128

A15131

A16135

A1784

A18121

A1980

A20123

A21124

A22102

A23129

C292

C379

C4151

C5150

C6148

C7146

C8145

C9144

CHIPSEL~195

PRMTRAD6 7

PRMTRAD5 9

PRMTRAD4 78

PRMTRAD3 71

PRMTRAD2 77

PRMTRAD1 45

PRMTRAD0 49

A15 37A14 35A13 34A12 33A11 31A10 29A9 28A8 27A7 26A6 25A5 22A4 21A3 20A2 19A1 18A0 17

B0 44

B1 46

B2 55

B3 56

B4 57

B5 58

B6 59

B7 60

B8 61

B9 67

B10 68

B11 69

B12 70

B13 73

B14 76

B15 86

ACK~ 24

IRQ~ 64

CLK_A 89

C13 188

C14 190

C15 196

BUSY~ 197

CS~ 198

R/C~ 199

IO 201

IO 202

IO 203

IO 204

IO 205

IO 206

VCC 74

VCC 83

VCC 179

VCC 186

VCC 5

VCC 23

VCC 41

VCC 63

VCC 85

VCC 107

VCC 125

VCC 143

VCC 165

VCC 191

GND 14

GND 32

GND 50

GND 72

GND 75

GND 82

GND 94

GND 116

GND 134

GND 152

EXTTRIG2192

C0193

C1194

TCK30

TDO189

TMS127

TDI176

IO3

IO4 GND 185

GND 200

C?

EPM7256SRC208-XX

C2
C3
C4
C5
C6
C7
C8
C9

C0
C1

FROM SH.2

FROM SH.2

C10
C11
C12
C13
C14
C15

C16
C17
C18

TO SH.2

DATA + (30Mbps)

DATA - (30Mbps)

FROM SH.2

E7

R2
10K

C4
330pf

+5V

P2-15
P2-14

R3
510

+5V

NIM LINK ACTIVITYANODE
CATHODE

+5V

A1

B2

1CLR~3

Q 4

Q 13

Cext14

RCext15

2CLR~11

V
C

C
16

G
N

D
8

U?A

74LS123D
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(FROM SH.1)

R3

49.9, 1%

R3
49.9

AGND

CLK_A
(FROM SH.1)

+12v

-12v

C2

0.1uf

C2

0.1uf

C2
1uF

D
 C

O
M

15

CLK16

D0(LSB)7

D18

D1019

D1120

D1221

D1322

D1423

D15(MSB )24

D29

D310

D411

D512

D613

D714

D817

D918

IOUTA 1

LADCOM 28

IOUTB 27

REFCOM 5

+5
V

25

-5
V

26

REFOUT 3

REFIN 6

NR 2

U?

AD768AR

C2
1uF

MID

A0

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A[0..15]
A[0..15]

-5V+5V

FB5
FB6

C2

0.1uf

C2

0.1uf

2 7

4
1

U?

EL2003CM

+12V

-12V

C2

0.1uf

C2

0.1uf

C2

1000pf

1%

499, 1%
R18

AGND

2

3
6

7
4

U?

AD847JR

C2 1UF

C2

1UF

TANT

TANTALUM

TANTALUM

TANT

RHIC NIM LINK ENCODER/ BUCKET COUNTER

2
KURT VETTER

2

1

(FROM SH.1)

R3

49.9, 1%

R3
49.9

AGND

CLK_B
(FROM SH.1)

+12v

-12v

C2

0.1uf

C2

0.1uf

C2
1uF

D
 C

O
M

15

CLK16

D0(LSB)7

D18

D1019

D1120

D1221

D1322

D1423

D15(MSB )24

D29

D310

D411

D512

D613

D714

D817

D918

IOUTA 1

LADCOM 28

IOUTB 27

REFCOM 5

+5
V

25

-5
V

26

REFOUT 3

REFIN 6

NR 2

U?

AD768AR

C2
1uF

MID

B0

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B[0..15]
B[0..15]

-5V+5V

FB7
FB8

C2

0.1uf

C2

0.1uf

2 7

4
1

U?

EL2003CM

+12V

-12V

C2

0.1uf

C2

0.1uf

C2

1000pf

1%

499, 1%
R18

AGND

2

3
6

7
4

U?

AD847JR

C2 1UF

C2

1UF

TANT

TANTALUM

TANTALUM

TANT

E8

E10

E9

E11

P2-13

P2-01
P2-04
P2-05
P2-08
P2-09

GND

+5V

C3
0.1UF

C2
1uF

FB4FB3

P2-12
P2-11
P2-10

P2-06

P2-07

C9
0.1UF

C8
1uF

-12V

-5V 3

G
N

D
1

IN2

U?
MC79M05BCDT

-12V

FB2FB1

C6
0.1UF

C5
1uF

+12V

+5V
+5V

+12V

-12V

-5V

+ C1

6.8uF

+ C7

6.8uF

+ C4
6.8uF

C10
1uF

C11
1uF

3

2
6

7 8
5

U?

OPA628AU

J3
SMC

+5V

C2

0.1uf

C2 1UF

TANT

-5V

C2

0.1uf

C2

1UF
TANT

-5V+5V

FB9
FB10

R3
51

R3

100

C3
0.1UF

R3

100

C3
0.1UF

ANALOG IN

R3

100

R3

10

C3
0.1UF

REF3

A
G

N
D

 1
2

A
G

N
D

 2
5

D
G

N
D

14

D0 22

D1 21

D10 11

D11 10

D12 9

D13 8

D14 7

D15(MSB) 6

D2 20

D3 19

D4 18

D5 17

D6 16

D7 15

D8 13

D9 12

CS25

R/C24

VIN1

BUSY 26

CAP4

+V
A

N
A

27

-V
A

N
A

23

V
D

IG
28

U?

ADS7811UB

R/C~

CS~

+ C4
6.8uF

C3
0.1UF

+ C4
6.8uF

C3
0.1UF

BUSY~

+ C4
2.2UF

C3
0.1UF

+ C4
2.2UF

C3
0.1UF

C0
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15

TO SH.1

FROM SH.1

J4
SMC

ANALOG_A

J5
SMC

ANALOG_B

E12

E13



RHIC NIM ENCODER/BUCKET COUNTER 
PARTS LIST
K.VETTER 6/4/97

ITEM QTY PART NUMBER MANUFACTURER DESCRIPTION 
1 1 PWB,NIM_ENCODER/BUCKET COUNTER
2 1 SCH.,NIM_ENCODER/BUCKET COUNTER
3 2 91910-21569 BERG CONNECTOR, 69 PIN SMT, VERTICAL HEADER (CONAN)
4 1 EPM7256SRC208-15 ALTERA CPLD, 208PIN PLCC
5 1 74HC14D TI MED,Hex Invertor,14pin SOIC
6 1 OPA628AU BURR BROWN MED,OP AMP,8p SOIC
7 1 ADS7811U BURR BROWN MED, A/D, 16-BIT, 250Ksps
8 2 AD847JR Analog Devices MED,OP AMP,8p SOIC
9 1 HSM93-20.0000 Connor-Winfield Oscillator, TTL 20MHz  

10 1 GT13MSAKE C&K SWITCH,SPDT,surface mount
11 1 TL7705ACD TI MED,voltage supply monitor, 8-pin soic
12 1 MC12016D MOTOROLA MED,PRESCALER,DIVIDE BY 40/41,8-PIN SOIC
13 1 DS26C31TM NATIONAL MED,DIFFERENTIAL DRIVER, RS485,16-PIN SOIC
14 2 74HTC16541DL TI MED,TTL BUFFER, 48-PIN SOIC
15 1 ADM1485JR Analog Devices MED,DIFF.TRANCIEVER, RS485, 30 Mbps, 8-PIN SOIC
16 1 MC79M05BCDT MOTOROLA REGULATOR, -5V, 0.5A, DPAK
17 2 AD768AR Analog Devices MED,DAC,16-BIT,30Msps, 28-PIN SOIC
18 2 EL2003CM ELANTEC MED, BUFFER, 20-PIN SOIC
19 1 J1 SULLINS HEADER, 10 PIN MALE PTC05DAAN
20 4 1110-1511-002 AEP CONNECTOR, SMC, PC MOUNT RGT ANGLE
21 1 74LS123D TI MED, MONOSTABLE, 16PIN SOIC
22 ECU-V1H104KBW PANASONIC CAP, 0.1UF,1206
23 ECU-V1H221KBW PANASONIC CAP, 220pf,1206
24 ECU-V1H102KBM PANASONIC CAP, 100PF, 1206
25 CC1206CY5V015Z TDK CAP, 1UF, CERAMIC, 1206
26 ECS-T1CY105R PANASONIC CAP, 1UF, TANT, D-CASE
26 ECU-V1H101DCM PANASONIC CAP, 100PF, 1206
28 PCT3685CT PANASONIC CAP, 6.8UF,16V, SMT, 6032
29 ECU-V1H331KBW PANASONIC CAP, 330pf,1206
30 ERJ-8GEYJ103U PANASONIC RES, 10K, 1/8W,5%
31 ERJ-8GEYJ102U PANASONIC RES, 1K, 1/8W,5%
32 ERJ-8GEYJ510U PANASONIC RES, 51 OHMS, 1/8W, 5%
33 ERJ-8GEYJ101U PANASONIC RES, 100 OHMS, 1/8W, 5%
34 ERJ-8GEYJ100U PANASONIC RES, 10 OHMS, 1/8W, 5%
35 ERJ-8ENF49R9 PANASONIC RES, 49.9 OHMS, 1/8W, 1%
36 ERJ-8ENF499 PANASONIC RES, 499.1 OHMS, 1/8W, 1%


